Over-expression of erbB-2/neu is paralleled by inhibition of mouse-mammary-epithelial-cell differentiation and developmental apoptosis.
The erbB-2/neu oncogene is frequently over-expressed in many different tumors in humans, including those of breast and ovary. The oncogene encodes a receptor tyrosine kinase closely related to the epidermal-growth-factor receptor. We studied effects on differentiation and cell death of erbB-2/neu during mammary-gland development in transgenic mice expressing an activated, oncogenic rat erbB-2/neu gene controlled by the mammary-gland-specific promoter from mouse-mammary-tumor virus (MMTV-LTR). Transgenic animals develop mammary cancer after repeated pregnancies and lactation. We present evidence that over-expression of erbB-2/neu in these mice is restricted to tumor cells. Tumor cells fail to differentiate and express milk proteins such as beta-casein and whey acidic protein (WAP) during lactation. Epithelial-cell apoptosis during normal involution is characterized by non-random DNA degradation into oligonucleosomal fragments. Tumor cells were mostly refractory to this developmentally controlled programmed cell death. Distinct areas within tumors, however, showed spontaneous cell death as measured by in situ TUNEL staining that co-localized with caspase-3-like activity. Our results indicate that the control of developmental cell death during involution is disturbed in erbB-2/neu-induced tumors although cell death and caspase activation can take place.